ABSTRACT
BACKGROUND
Microarray technology has produced an explosion of data for researchers to pour over as they seek to understand the genome. However, this new data also presents new research problems in our abilities to analyse such vast quantities of data.
Recently many new analytical methods for microarray data have been proposed i.e. clustering (Eisen et al., 1998; Getz et al., 2000) , principal component analysis (Raychaudhuri et al., 2000) , support vector machine (Furey et al., 2000) , and genetic network analysis (D'Haeseleer et al., 2000) . It is very important to assess the strengths and problems of each analytical method, since biological interpretations rely on the computational results. A standard data set provides the possibility for such a comparison. This approach has been utilized in the machine learning community in the KDD-cup (http://www.acm.org/sigkdd/kdd2001/) and the TREC (Keenan et al., 2001) experiment.
Inspired by the success of other community-wide experiments, such as GASP (Ashburner, 2000) in genomics, CASP (Moult, 1999) in protein modeling, and PTC (Helma et al., 2001) in computational toxicology, we initiated the first Critical Assessment of Microarray Data * To whom correspondence should be addressed.
Analysis (CAMDA) in year 2000. We originally expected 50 attendees, but immediately had to adjust the conference to accommodate the 250 researchers from seven countries who wishes to attend. The attendees indicated that CAMDA provided an important forum for researhers interested in microarray analysis. CAMDA 2001 is the successor of the first CAMDA conference in 2000.
CAMDA has become an annual review of the state of the art in microarray data analysis with the following goals: first, what are the best data sets of the year in terms of data quality and experiment design? Second, what are the new methodology developments of the year? Third, and more intriguing, how do we assess the different methods?
To achieve these goals, CAMDA 2001 adopts two rules in this community-wide experiment:
• Standard data sets as a common ground for assessment.
All the participants of the CAMDA experiment will analyze the same data sets. Thus, we create a forum of 'same data, different approaches' at the conference.
• Public availability of the tools for third party assessment. All the submissions to CAMDA 2001 must make their analytical results and procedures publicly available. Analytical code or executables can be in the form of commercial software or shareware.
THE CAMDA CHALLENGE 2001
The CAMDA 2001 challenge is organized as follows:
Identification of the CAMDA 2001 data sets (1-30 May 2001) . The scientific committee has decided on two data sets to balance the interests in basic biological processes and pharmacogenomics (see http://camda.duke.edu for details).
Submission of the extended abstracts (1 June-22 August 2001).
All abstract submissions will be peer-reviewed by the scientific committee. Oral and poster presenters will be selected and notified by 1 October 2001.
Conference and critical assessments (15-16 October 2001). This conference will provide selected particic Oxford University Press 2001
pants with the opportunity to present their work orally and others will present posters. The best paper award will be presented based on the voting of the attendees and the scientific committee members.
Dissemination of the results (Spring 2002).
Selected papers from the CAMDA 2001 conference will be submitted by 1 December 2001. These will be peer-reviewed and published as a book. All submitted presentations at the conference will be archived at the website.
INVITED SPEAKERS
We are also pleased to announce that our featured speakers will be David Lockhart, visiting scholar at the Salk Insititute and CSO of Aventa Biosciences and Roland Stoughton, VP of Bioinformatics at Rosetta Inpharmatics. These speakers, and others to be named, will provide a broader perspective on the state of microarray analysis today.
HOMEPAGE AND CONTACTS
Detailed information for participation and the data sets can be obtained from the CAMDA homepage at http: //camda.duke.edu. This page will be constantly updated during the course of the challenge. Questions concerning CAMDA should be addressed to Camda01@canctr.mc.duke.edu.
DISCUSSION
To our knowledge, CAMDA is the first organized effort to evaluate different methodologies of microarray data analysis by utilizing a standard data set. Releasing standard data sets and creating data repositories to compare algorithms have been debated, but it is agreed that the practice helped the machine learning community mature (Salzberg, 1997) . We hope the CAMDA efforts can similarly catalyze and enhance the maturity of microarray data analysis.
Comparison of microarray data analysis methods is not as easy as comparing classifiers where an objective criterion can be formulated (Duin, 1996) . Thus, our goal is not in trying to decide which algorithm is the best, but we are interested in seeing what level of biological interpretation is achievable when the community works together. Although there is a best presentation award based on popular votes, there will be no winners or losers in CAMDA. Instead, the entire community will benefit by bringing together biologists, statisticians, mathematicians, and computer scientists to advance the state-of-the-art in microarray data analysis.
In addition to the annual conference, we are planning to make the CAMDA homepage a year-round forum for microarray data analysis. Links to discussion boards, and a tool repository will be created at the website in the near future. The discussion board will foster both competition and collaboration in microarray data analysis. To make the new tools accessible to bench biologists, CAMDA encourages the release of the presented algorithms. The author can either release them as shareware or commercial products.
